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(57) [Abstract] 

[Constitution] Wash water is let flow from outside of hollow fib 
er destined for thehollow part of hollow fiber. In this case, at 
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time of running water start it makes state where theentire 
hollow fiber system in hollow fiber filtration module touches to 
wash water, lowers liquid surface of wash watergradually, in 
running water stopping time it makes state where only farthest 
part fromthe open end of hollow fiber touches to wash water. 

[Effect(s)] With simple operation, it can achieve recovery of 1 
arge filtration function of thehollow fiber filtration module 
which is used for filtration of in-to-out type. 


[Claim(s)] 


lt, a**©a[*iii*&Ri=tti**i?i-;u*a)±+s*4< 
+aaa****;:is^£r*+a*aa*$?i-;MD 


[Claim 1] Multiple porous hollow fiber which locks open end ^ 
ith fixture is possessed, water to be treated is supplied from 
hollow part side of said hollow fiber, cleaning water in reverse 
washing method for recovering filtration function of hollow 
fiber filtration module whichrecovers from outside of said 
hollow fiber regarding, wash water is let flow from outside of 
hollow fiber destined for thehollow part of hollow fiber at time 
of, While making state where entire hollow fiber system in said 
module touches to thewash water at time of running water start 
of wash water, in order to become thestate where only farthest 
part from open end of hollow fiber touches to thewash water in 
running water stopping time of wash water, lowering liquid 
surface of wash water whichexists in outside of hollow fiber 
gradually, it designates that itpossesses process which it executes 
as feature, reverse washing method of the hollow fiber filtration 
module. 


[000 1] 
[0002] 

oattSKnizttM-e^^aaaoHiEff^^i^A. ts 


[0003] caj^ft+ffifcBfcfrrs+ffifcaa*^ 


[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention porous hollow f 
iber regards reverse washing method of hollow fiber filtration 
module which you use asthe filtration membrane with in-to-out 
type. 

[0002] 

[Prior Art] Hollow fiber filtration membrane has filtration funct 
ion which is superior, because membrane surface area of 
thefiltration membrane which at same time can be stored up 
inside unit volume islarge, is widely used for various application 
from until recently with drinking water of high purity and sterile 
water etc of medical as beginning. 

[0003] Directing from hollow part of hollow fiber to outside as 
method of use of thehollow fiber filtration module which 
possesses this kind of hollow fiber membrane, system (in-to-out 
type) which it filtersand directing from outside of hollow fiber 
to hollow part, system which it filters (out-to-in type ) with 


ISTA's ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 


P.2 


>or yjitwtstw niacnine iransianon 


rstrass 


foaaaaaaaftQatfaa'cft y % #a(Dffl7X«iaicii 

7^ h h^->f >^/)<^<ffl^btlTtfc 0 


[0 0 0 4] L^Lfcrf)<b, ««!S**<D>?a!teH/j<ttS6<j 
5HH]SUM&ofc 0 4£&aa%i?^-^a>affiaaffi3£ 

aa#ai**iTL*4o 


[0005] ^sftaa^a-juaaaaffioaaoi&tc 
&#a«-efcy, aaaa®mMa«$<ST$it«fc 
i+fc**a>tt»-e««0fl[«i«*sjsr * c t l < 

affianffls-ea. &ftS£4i£*a>fl?L«>ft*tfax>&ii 
u a y © a is y Lfc»Lici4£ y % 
tit\ +s*aa*s?a-;u*#tLTfl!)aaaafl!)aaic 


[0006] 

»at"*+ffi*aa*s?i-^a>attBa«ia*{t(=o#a 
icTtfooaarict-e, *««aaaao)aa3b<aj£r 


there are two kinds. But, in order with in-to-out type resistance 
to passage of water to be treated of hollow fiber inside islarge, in 
addition, contamination substance etc in water to be treated 
remaining in hollow partof hollow fiber, to cause plugging, 
recovery process of filtration function wasdifficult, out-to-in 
type was mainly used for variousbusiness water treatment . 

[0004] But, when contamination substance in water to be treate 
d is included relatively with thehigh concentration, with 
Titration of out-to-in type , it is easy tobecome state where 
hollow fiber bundle becomes fixed in one due to factthat 
contamination substance which deposits in outer surface of 
hollow fiber coheres, therewas a problem that also effective 
filtration membrane surface area is easy to decrease quickly ,on 
basis of this phenomenon, various methods is known as 
function recovery treatment method of hollow fiber filtration 
module, but it was relativelydifficult to do sufficient function 
recovery treatment from state where hollow fiber bundle 
becomes fixedin one. Then, from viewpoint that, is not 
becoming state where hollow fiber bundlebecomes fixed in one 
filtration again with in-to-out type is observed. 

[0005] In case of recovery process of filtration function of holl 
ow fiber filtration module, removing modulefrom filtration 
apparatus, as for method which it executes, operation isdifficult, 
in order to decrease, preferred method it cannot be 
workefficiency of filtration apparatus. Fact that function 
recovery treatment is executed with state while module 
isinstalled in filtration apparatus is desirable, when filtering 
general as theconcrete method, so-called reverse washing 
method which lets flow water stream to reverse direction. But, 
Due to reverse washing method of hollow fiber filtration module 
which is used for filtration of the in-to-out type with function 
recovery treatment, Washing pore of certain extent hollow 
fiber being advanced, when flow of the wash water is guaranteed 
flow of wash water concentrated on only thepore where 
transmission is good, because wash water pressure does not 
joinexcessively in pore which remaining plugging is done, 
function recovery treatmentwas not done already, was a limit in 
recovery of filtration flow as the hollow fiber filtration module 
entirety. 

[0006] 

[Problems to be Solved by the Invention] These inventors while 
result of diligent investigation, lowering liquid surface of wash 
waterwhich exists in outside of hollow fiber gradually, this 
problem concerningthe function recovery treatment method of 
hollow fiber filtration module which is solved by fact that 
reverse washing itdoes, discovering fact that it can achieve 
recovery of the large filtration function, this invention reached 
to completion. 


[0007] 


[0007] 
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[Means to Solve the Problems] As for namely, this invention, 
multiple porous hollow fiber which open end converging is 
locked is possessed due to the fixture , water to be treated is 
supplied from hollow part side of said hollow fiber, cleaning 
water in reverse washing method for recovering filtration 
function of hollow fiber filtration module whichrecovers from 
outside of said hollow fiber regarding, wash water is let flow froi 
outside of hollow fiber destined for thehollow part of hollow 
fiber at time of, At time of wash water running water start while 
making state where entire hollow fiber system inthe said module 
touches to wash water, in order to become state whereonly 
farthest part of open end of hollow fiber touches to wash water 
in the wash water running water stopping time , lowering liquid 
surface of wash water which exists in outside ofthe hollow fibei 
gradually it is a reverse washing method of hollow fiber filtration 
module which designates thatit possesses process which it 
executes as feature. 


[0008] 
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[0008] 

[Work or Operations of the Invention] If hollow fiber filtration 
module which can apply cleaning method of this invention 
being somethingwhere hollow fiber filtration membrane 
consists of porous hollow fiber, is something which possessesthe 
structure which you can use as filtration membrane with in-to- 
out type which mentionsearlier water to be treated, it can apply 
those of various structure. 

[0009] If if when it pressurized with air of pressure under 3 kg/c 
m2 extentas porous hollow fiber being arranged inside these 
hollow fiber filtration module, it should have beensomething 
where air does not transmit porous membrane, being a 
hydrophobic porous hollow fiber membranelike for example 
polyolefin type, hydrophilization treatment being done, water 
be able to transmitinside pore, a kind of membrane which on 
one hand, under theabove-mentioned pressure air does not 
transmit it should have been. 


[0 0 10] *ffi*aa*5?a.-^rtl-BER4tl6*ffi*«) 

\z j: y &fl l tzm#<D i <b £ *fefc i ox i J: i* D 


[0011] ^wcD^ffi^aa^^i-^oa^itii, 
±Efl!)«fe^tt*ffl*aa*s?i-^<Daa«fta)Eia<Dfc» 
©aaRiiiaftti^a^araftiiiawic. 

*>. a**©at*w*&RKttK*s?a-^*o*ffi*a)aa 


[0010] As shape of hollow fiber which is arranged inside hollow 
fiber filtration module, if theopen end converging it is locked by 
fixture , it is possible to besomething which is bundled in U- 
shape and, one end it is possibleto be something which bundles 
those of linear which capped chain isdone with welding etc. 

[001 1] While as description above when filtering for recovering 
filtration function ofthe hollow fiber filtration module at time 
of reverse washing process which lets flow water stream to 
thereverse direction, lowering liquid surface of wash water whicl 
exists in outside ofthe hollow fiber gradually, it executes 
cleaning method of hollow fiber filtration module of this 
invention. When as filtration membrane of hollow fiber in said 
module functions it makes thestate where essentially all of 


ISTA's ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 


P.4 


1 or smibwm macnine translation rsirass 


[0012] **iB<D*fi*aia*s?a-jufl)aac»a©s 

J£<DE*) (0. 2-5Kg/cm2 ) *<JD* btl&o fcf£U ft 


portion which touches to wash water at thetime of running 
water start of namely, wash water, on one hand, stopping 
running water ofthe wash water it is a method which lets flow 
wash water to become statewhere only farthest part of open end 
of hollow fiber touches to wash water. 

[0012] As for water transport pressure of wash water at time of 
execution of thereverse washing method of hollow fiber 
filtration module of this invention, it can add pressure (0.2 to 5 
kg/cm2 ) of 1.5 to 5 times extent ofthe applying pressure at 
time of pressure namely filtration which is usedwith 
conventional reverse washing method. However, liquid surface 
of wash water when it keeps decreasing, as forrising it is 
necessary to avoid to pressure where air whichexists in upward 
direction of liquid surface of wash water transmits porous 
hollow fiber, inaddition, hollow fiber membrane has necessity 
control to do in pressure ofthe extent which compressive 
deformation is not done. 
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[0013] When it starts letting flow wash water due to reverse was 
hing method of this invention,because influence of resistance 
to passage of hollow part of hollow fiber is almost notreceived 
concerning pore of portion which is closest to theopen end of 
hollow fiber which is focused with fixture, pressure of 
themaximum wash water imprinting is done first in this portion. 
Therefore, function recovery treatment of pore in this portion 
advances most quickly. When liquid surface decreases attendant 
upon advance of reverse washing operation, asfor pore of 
portion which is closest to this open end where the transmission 
has become good in order to expose in air layer, permeation 
pressure ofthe wash water stops being done imprinting. It 
moves to with position where it is closest to liquid surface 
amongthe portion where namely, maximum washing pressure 
left from open end of thehollow fiber is touching to wash water 
a little, function recovery treatment with this portionadvances 
well. This way, when with decrease of liquid surface position 
where thebiggest cleaning action of hollow fiber is received 
moves gradually, stopping therunning water of wash water only 
farthest part from open end of hollow fiber beingtouching with 
wash water, cleaning action is received. This way, according to 
method of this invention, because all site ofthe hollow fiber 
inside hollow fiber filtration module receives big cleaning action 
as hollow fiber filtration module entirety it ispossible quite to 
enlarge extent of function recovery. 

[0014] Regarding to method of this invention, as for decrease o 
f liquid surface ofthe wash water, fact that with fixed velocity it 
executes in continuousmost is effective. It is possible to 
stepped state to execute fluctuation of for example liquid 
surface , In order for fluctuation velocity gradually to become 
slow, whilechanging, executing, it is possible to do. In addition, 
in regard to method which fluctuates and especially itis not 
limited liquid surface, supplies compressed air inside for 
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example filtration tank and itis possible to execute making use 
of fact that wash waterdecreases. While wastewater doing wash 
water inside filtration tank gradually, it ispossible to execute. It 
is desirable in wash water to use cleaning water. 

[0015] 

[Effects of the Invention] Although being a quite simple operati 
on, of decreasing graduallyaccompanied liquid surface of wash 
water inside filtration apparatus by washing thelarge function 
recovery of hollow fiber filtration module which you use for 
filtration of in-to-out type canachieve reverse washing method 
of hollow fiber filtration module of this invention. 

[0016] 

[Working Example(s)] Below, cleaning method of hollow fiber f 
iltration module of this invention is explained to Working 
Exampleconcretely from following. 

[0017] Working Example 1 

In order inside ring shaped component of internal diameter 70 
mm diameter, polyethylene porous hollow fiber ( 
polyethylene hollow fiber E HF 800, tradename and 
Mitsubishi Rayon Co. Ltd. (DB 69-055-3821) make) 320 0, 
for the effective membrane length to become 400 mm, loading 
doing hollow fiber filtration module ( total membrane surface 
area : approximately 2 m2 ) which with thefixture of 
polyurethane is locked in U-shape inside filtration tank, 
itfiltered water to be treated (seawater after sand filtration) 
with in-to-out type. 

[0018] Recovery flow of cleaning water from module of operati 
on start start was 0.25 m3/hr, butthe recovery flow decreased 
gradually, recovery flow decreased to 0.1 5 m3/hr toafter 
operation start 2 0 hour. Furthermore, supply pressure of 
water to be treated was 0.5 kg/cm2 . With pressure of 1 .0 
kg/cm2 supplying wash water from outside of thehollow fiber 
membrane vis-a-vis this hollow fiber filtration module, it 
executed reverse washing. Furthermore, wash water used only 
those which are inside filtration tank incase of reverse washing, 
added reverse washing pressure by fact that compressed air 
issupplied inside filtration tank. In accordance with reverse 
washing, until liquid surface of wash water inside the filtration 
tank decreases gradually, hollow fiber filtration module entirety 
exposes in air layer, reverse washingcompletes, 3 min was 
required. 


[0019] c©*£*aa*s?a-;u*fflivc*iS0i;ti[ 
«ia*«)aa*Hft#'csaLfctc%, scun^tD®? 
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[0019] When for second time filtration of same water to be trea 
ted is executed withthe same condition making use of this 
hollow fiber filtration module, recovery flow of cleaning water 
fromthe module of operation restarting start was 0.24 m3/hr 
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with supply pressure 0.5 kg/cm2 of water to be treated. 
[0020] ttttffl 1 [0020] Comparative Example 1 


E*-C3#IIB+ffi*Bia>*HI^6«»LTaS»*SJILfc. 


Same hollow fiber filtration module as those which are used with 
Working Example 1, as Working Example 1 after using for 
filtration with same condition, with pressure of the 1.0 kg/cm2 
supplying wash water from outside of 3 min hollow fiber 
membrane, it executed thereverse washing. Furthermore, wash 
water maintained state of full between thereverse washing and 
inside filtration tank. 


[0021] asasETfc, s£fti:ttA9*aaa$i3fttt 
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[0021] After reverse washing completing, when for second time 
filtration of thesame water to be treated is executed with same 
condition, recovery flow of cleaning waterfrom module of 
operation restarting start was 0. 1 9 m3/hr with supply pressure 
0.5 kg/cm2 of water to be treated. 
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